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Fig.4.6 magnetic flux diagram (opposite poles face to object)
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Fig4.10 Result of magnetic force vertical direction(opposite poles face to bject)

(N) 2.0}

1\

Wy

LK)
0

N

-

\[THEE
T
AW

=

\ {)
Ay st
LR

\
\\

T

AT
'\‘\

W

) . LU r
‘ =i

\

|

“A

Fig4.10 Result of magnetic force vertical direction (same poles face to object )

29



Figd 11

Fig4.12

Fig4.11

Figd.12

T

] _______________.__._.._Es.........m.H

i, M
W 1] E..... T

T, = S

. % NN

J
.
i

)
iq 50
T
il

I
IAVRRRRRLAAAAAAAA AR x
i, o

Y 67—
4————————%%%%?5?555%

Tl
Tifif,

|
!

Fig4.11 Detail drawing of magnetic force vertical direction (same poles face to object )

>

hh.om €
A‘.EEEE.-.... zo. Sv

Nl z.
/

st

T

Hyit

(N)a2404

Fig4.11 Detail drawing of magnetic force horizontal direction

(same poles face to object )

30



4.10

1119 ko«

20

15

10 -

position

-10

-15

10 9 Fig4.12

vertical movement

- horizontal movement

Fig4.12 Result of levitate experiment

31

time S)



4.11 3 2

2 Fig4.13

Fig4.13 2 Fig4.14

permanent magnet

iron ball

Fig.4.13 Photograph of experimental setup

32



suspended object %
»

412

2

21

22

permanent magnet

. — <+

Fig.4.14 Outline of two types of suspension system

33



a1

fml

ki,

fa2

fm2

a-

ke

MyZp =g + frp
K
fnﬂ_ _d_12 dl = Zl - Zo
K D
f o=— dQ:( —)—z
m- o % o)
dZ 2

34

(4.15)

4.16

4.17



kp ,kd

fa=Kpzs + Kgzg + Fpgo 4.18
fao =kpzp + Kyz, + Fyg 4.19
4.13
3
2 2
N SNN
SNN
SSS SNN SSN 3
Fig.4.15 SSS Figd.16 SNN Figd.17 SSN 3
Figd.18 SSS Fig4
19  SNN Figd.20 SSN 2 ,

35



5mm + 3mm

Fig.4 21 virtual work  maxwell

stress tensor 2 Fig4.22

SSS SNN SSN

SSN SNN SSS

36



Fig4.15 Result of magnetic force 3D analysis (SSS)
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Fig4.18 Result of magnetic force and flux diagram 2-Danalysis (SSS)
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